SepTEMBER 1935

SOLAR OBSERVATIONS

SOLAR RADIATION MEASUREMENTS DURING
SEPTEMBER 1935

By Irving F. Hanp, Assistant in Solar Radiation Investigations

For a description of instruments employed and their
exposures, the reader is referred to the January 1935
REeview, page 24.

Table 1 shows that solar radiation intensities averaged
above normal at all three Weather Bureau stations.

Table 2 shows an excess in the amount of total solar
and sky radiation at all stations with the exception of
Washington and Miami.

POIEI‘IZ&UOH measurements obtained on 5 days at
Washington give a mean of 58 percent with a maximum
of 62 percent on the 26th. At Madison observations
obtained on 11 days give a mean of 60 percent with a
maximum of 76 percent on the 27th. All of these
values are slightly above the September normals.

TaBLE 1.—Solar radiation intensities during Seplember 1935
[Gram-calories per minute per square centimeter of normal surface]

WASHINGTON, D. C.

Sun's zenith distance
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TaBLE 1.—Solar radiation intensities during September 1935—Con.

[Gram-calories per minute per square centimeter of normal surface]

MADISON, WIS.—Continued
Bun's zenith distance
8a.m. | 78.7° 70.7° { 60.0° | 0.0° { 60.0° | 70.7° | 75.7° | 78.7° | Noon
Date 75th Air mass Loeal
mer. mean
time solar
ALM. P. M. time
e 50 | 40 | 3.0 | 20 | *10| 20 | 3.0 | 40 | 5.0 e
Sept. 24
Sept. 27.
Sept. 30..._
Means____
Departures

8a.m. | 78.7° | 75.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° Noon
Date Alr mass Local
75th Mean
{?ﬁfé solar
A. M., P. M. time
1 . X *1. X . 4.0 5. Means____
] 5.0 4.0 3.0 2.0 1.0 | 2.0 3.0 0 ) Departures
Sept. 1 11.5 9.6
Sept. 12.3 11.9
_____ Sept. 9.6 9.2
----- Sept. 111 7.8
----- Sept. 8.2 7.4
----- Sept. 9.9 1§§
------- Sept. 8.2 X
Departures|____.__ St 32 52
Sept. 14.3 15.3
Sept. 6.3 6.8
Sept. 6.1 6.8
- Sept. 14.3 12.3
Sept. 8.6 8.8
Sept. Sept. 2 9.9 9.2
Sept. Sept. 5.4 5.2
Sept. Sept. 5.4 5.4
Sept. Sept. 9.6 10:3
Sept. Sept. 2 132 |- 13.2
Sept. Sept. 7.6 7.9
Sept. Sept. 4.8 5.4
Sept. Averages. |---..__| .83 | .98 [ 1.09 | 118 | 1,39 | L13| .97 .86 | .78 | ...
* Extrapolated.
TaBLE 2.—Average daily totals of solar radiation (direct+diffusc) received on a horizontal surface
QGram-calories per square centimeter
Wecek beginning— ing- *hi- itts- | Fair- | Twin La <. +| New | River-| Blue |Friday San
Wesh 8| Madison | Lincoln cca*.ét Yok | Fresno llu)li‘r,;sh banve | Fatls | solla | Mi8M1| Grieans| “side | Hill |Harbor| [tP8¢8 . Fan
L I L. L, eal. eal. cal. cal. cal. cal. cal. cql cal. ca.(. ’ cal.
Sept. 3 1938 ca[ém cal:'a.ss c‘11’405 “Ga | | “eos 308 220 473 414|358 460 499 270 { 500 202 714
-------------------- 432 392 554 464 352 568 543 211 454 559 354 3(54 46-2 501 Zb3 352 558
426 346 502 373 376 530 499 125 400 370 358 368 407 4'5: 306 ?)0 6 710
454 339 423 324 300 454 385 109 431 316 310 428 398 392 401 254 57
Departures from weekly normals
169 —20 —54 —1| -9 +12 —12| 42
448 451 4124 | 4170 | 40 +26 —T ) Am
+45 +4 48t | 483 4171 —28 —s2| 2l
+76 +41 —55| +60| 42 —12 —112 | 47
Accumulated departures on Sept. 30
~3,836 | —8,162| +6.783 |+2,226 |+, 258 |+5,851 |- |+1, 467 |+4708 | oo |-5.719 |[+1 071 |-0.328 |- ooeevn — - [—
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TasLe 3.—Total, Im, end screencd, Iy, I., solar raliation intensily measurements, obtained during Scplember 1935, and determinations of
the atmospheric turbidity fector, 8, and waicr-pe por content, w= depth in millimeters, if precipitated

AMERICAN UNIVERSITY, WASHINGTON, D. C.

Tueq Lomorln
1.94 1.94
Date and hour angle, 1935 AL?;JL‘GSE Alr mass In Iy Ir [=J g 6I,., Bmean v Alir-mass type
Percentage of solar
constant
e ! m gr. cal. gr. cal. gr. cal. mm
307 a. 36 42 1.71 1,097 0. 856 0. (4. 100 0.042 0.07L 72.6 15.4 8.4 | Nyo
3:02 a. 36 & 1.67 1,124 L8538 3 L(36 L 042 . 069 73.8 15.4 8.6
0:55 a. 53 &0 1.24 1.272 R3] L7100 072 L0444 . 0356 80.0 14.0 1.5
0:51 a. 33 55 1.24 1. 270 LG0d 710 02 L 044 . 056 80.0 19 1.5
0:29 a. 54 26 1.23 1.124 854 . 698 L1790 .091 .130 70.8 12.5 11.2 | N,
0:22 a. 54 48 1.22 1. 140 U . 698 . 160 .00t . 127 71.4 12,2 11.3
4:10 a. 21 o9 2.76 1.112 . &35 . 653 . 044 .034 70.7 13.0 5.0 | Ngo
4:06 a 21 53 2, 66 1.139 . 855 . 653 035 . 030 712 12.1 5.2
Sept. 25
3:51 a. 21 05 2.4 L 799 .054 . 054 68, 6 12.4 5.7 | Neo
348 a. 2B 09 2,34 L300 059 . 055 8.0 1L5 5.9
2:25 a. 385 1. 60 . 833 L07d L0851 74.8 12.4 8.7 | T aloft.
2:22 a. 39 02 1.59 . 885 Rind 058 L0582 4.6 12.5 8.7
Atmospheric conditions during turbidity measurements
Sept, 11, Temperature, 16° C.; wind, 8. 7; polarization, 54 percent; visibility, 30 miles.
Sept. 13. Temperature, 15° C.; wind, W. 7; polarization, 51 percent; visibility, 30 miles.
Sept. 23. Temperature, 14° C.; wind, NE. 9; polarization, 60 percent; visibility, &0 ruiles.
Bept. 25. Temperature, 15° C.; wind, S. 8; polarization 61 pereent; visibility, 30 imiles. .
BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY
IH-O IM'-O-‘IH
1.94 1.94
a :
Date and hour angle, 1935 m‘iﬁlﬁﬁe Air mass Im Iy I, Bl ey [} Bmaan - Air-mass type
Peorcentage of solar
constant
41 12 1.52 1.232 0. 854 0. 676 0. 055 0. 024 0. 040 79.5 149 6.5 | Pe
2 05 27 1.242 . 854 . 681 074 . 100 . 087 72.5 7.2 6.4
10 22 5,40 .895 .679 12 L RO SISO S JRESPURIIN S, Npe
25 31 2.32 1.180 .815 . 670 .033 . 081 . 057 69.6 7.8 5.2 | Npo
49 55 1.30 1.385 . 930 . 745 . 032 . 082 . 057 78.9 6.4 5.6
20 25 2.85 .916 . 662, . 561 . 076 . 106 . 091 57.0 9.1 5.4
0:46 51 31 1.29 1. 350 . 900 730 . 047 .112 . 080 76.9 8.3 5.5 | Npo
1:48 45 2 1.40 1,360 930 735 .02 . 050 . 038 82.2 1.1 9.0
2:24 20 35 2.02 1.335 . 600 .735 .012 . 067 . 040 76.1 6.7 4.8
32 41 1,85 1. 200 .825 . 680 . 051 117 . 084 69.0 8.3 4.7 | Npe
50 34 1.29 1.375 .925 .T15 . 029 .070 .050 82.3 10.3 10.3
52 28 1.26 1. 400 . 948 770 .038 . 098 . 067 79.2 6.1 5.6
40 20 1,54 1. 280 . 852 .710 . 049 . 146 . 098 7.3 4.7 7.9
15 10 3.77 .925 701 . 580 .049 . 062 . 056 59.0 9.7 5.0
17 24 3.31 .725 . 5u3 472 . 108 . 088 . 008 52.5 14.7 7.81 Np
31 26 1.92 1,025 . 750 . 610 . 104 117 .110 64.0 10.5 7.7
49 10 1.32 1. 070 . 740 . 805 L124 .181 .152 66.9 10.7 9.4
29 33 2.02 1. 000 . 705 . 580 . 091 . 146 .118 61.6 9.4 6.7
32 50 1.84 .970 . 685 . 560 L1186 .164 . 140 61.6 10,0 7.5 | Pe, Np aloft.
43 34 1.45 1.350 . 888 L710 .015 075 . 045 80.4 10.0 8.4 | Npe, Ny aloft.
51 08 128 1. 360 . 905 .722 . 030 . 083 . 056 80.8 9.9 8.8
lE"““
39 34 157 1.215 .875 . 680 . 035 042 . 038 80.4 14.5 117 | Po, Tm aloft.
42 36 1.48 1.302 .915 .735 .028 077 . 052 6.1 5.8 | Ps
49 52 1.30 1. 430 950 . 780 028 oalos 028 84.8 10.3 9.1
46 10 1.39 1. 420 250 . 750 .018 048 033 83.8 9.8 8.4
29 15 2.05 1. 280 . 890 .715 027 065 . 040 74.4 7.7 5.4
12 09 3.37 1.050 70 . 610 .031 . 069 . 050 6: 7.8 4.3
30 25 1,07 1. 365 . 920 .740 . 004 049 026 .0 7.0 50 | Npe
48 58 1.32 1440 L 962 765 018 .038 028 84.7 0.7 8.5
38 20 1. 61 1. 360 . 920 740 . 023 075 049 78.2 7.4 5.9
22 37 2.59 1.055 75 . 620 L 050 076 063 66. 6 1.1 7.0
34 24 1.77 1,050 . 705 . 580 . 084 131 . 108 66. 1 12.0 7.1 | Np:
37 27 164 1.120 . 760 . 605 . 068 095 082 72.9 15.2 12.0
19 54 2.92 910 670 . 548 .074 086 080 59.4 12.4 7.3
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TaBLE 3.—Total, In, and screened, I,, I., solar radiation intensily measurements, obtained during September 1935, and determinations of
the atmospheric turbidity factor, 8, and water-vapor content, w= depth in millimeters, if precipitated—Continued

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY—Continued

Tu-o Tomo-Im
1.94 1.94
S ir mx .
Date and hour angle, 1935 alt?tll?fle Ag;i“fs In 1, I Br ., B1,., Bmmm - Air-mass type
Percentage of solar
constant
Sept. £2

4:31 a. 16 38 3.47 1. 040 0.718 0. 600 0022 0.078 0. 050 63.2 9.6 5.2 | Npe
2:23 a. 37 30 1.64 1.310 . 860 . 690 . 021 082 . 052 76.9 8.4 7.4
1:17 p. 44 50 1.42 1. 340 . 882 . 701 . 025 . 082 L 054 79.3 10.2 8.6
2:26 p. 37 06 1.65 1. 185 795 . 646 . 057 . 125 001 71.8 10.7 8.4
4:18 p. 19 05 3.03 . B85 657 . 5630 .0681 .076 .068 59.0 13.4 7.8
4:04 a. 21 48 2.68 1. 285 . 885 L 720 . 005 . 049 .027 80.8 14.6 5.6 | Po
1:43 a. 41 58 1.49 1. 455 . 925 . 785 OU8 oo . 008 87.1 12.1 10.0
0:23 p. 47 38 1.35 1.465 . 970 . 780 012 . 067 . 040 81.7 6.2 5.2
2:41 p. 31 13 1.78 1.372 . 930 . 725 . 001 .026 .014 81.4 10.5 8.0
3:53 p. 23 01 2. 85 1. 220 . 846 .692 .020 . 097 .058 67.0 4.1 2.6
245p 33 35 1.80 1.195 . 830 665 .029 . 065 .047 76.6 15.0 11.5 | Npe, Nim aloft.
2:13 a. 32 42 1.85 1.030 L722 575 . 084 . 109 . 098 67.0 13.9 10.3 | Npe, Nt aloft.
1:19 p. 43 34 1. 46 . 972 . 685 . 550 . 150 . 189 .170 62.6 12.5 10. 6
4:28 p. 16 21 3.53 .615 465 . 380 . 103 <127 115 39.5 7.8 4.2
3:18 a. 28 20 2.10 1.150 .765 . 600 .025 . 065 . 045 74.2 14.8 10.3 | Neo
0:08 p. m 45 31 1.39 1.428 .935 730 |cmaeeeaas .038 .038 79.3 5.7 4.3 |Pe
4:09 a. 18 18 3.16 1. 200 . 813 . 057 . 051 70.1 8.2 4.7 | Pe
2:46 a. 31 34 1.90 1. 354 . 805 035 .035 80.1 10.3 7.8
0:19 a. 44 49 1.42 1. 438 L9042 . 028 . 028 79.5 5.4 4.6
3:47 p. 22 02 2.65 1.126 776 . 057 .041 70.5 5.6 3.5

Atmospheric conditions during solar radiation measurements. Blue Hill Observatory
H

of Harvard University

Date and Afr ; Visi-

r Wind. i Sky-

time from tem- ’ bility N g ark

apparent pera- Be;a:g]fgrt (scale l;lgse; Cloudiness and remarks

noon ture * 0-10)
Seplember 1936 | °© C.
6, 557p.m._. | 144 7 5 | 7 Cist, few Acu, dense haze.
7;4:09a. m____ 15.0 8 8 | 3 Ci, light haze.
7,434p.m__..| 20.6 9 g 5 gist, few Cu.
16; 5:056 p. m___ 15.0 10 u,
17;2:53a. m__.| 122 9 10 | 4 Ci, Ci moved near sun during
ohservation.
17, 2:55 p. m___ 17.8 9 8 | 2 Ci, few Acu, few Cu.
17;4:09 p. m...| 18.8 9 10 | Few Ci, few Acu, few Cu.
20; 2:41 p. m_.. 21.7 8 7| 7 Acuy, few Ci. .
20; 4:42p. m-__| 2.1 9 6| 2 Acu, few Ci, test interrupted
because of Cu near sun.

pamen 41 TR
2; 153{; p.m... ggi; ol 8 F%w' Ci; 1'Cu; gusty wind.
22; 4:58p. m__. 5 u,
23; 1'49a. m___ 9.9 10 10 | Few Cu.
23; 10:51 p. m__ 13.3 10 10 { 1 Ci.
23; 4:20 p. 0 ___ 14. 8 10 10 | Few Cu.
24;2:42p. m.__ 16.4 9 51 5 Acu, few Ci.
25, 2:17a. m___ 17.2 7 8 | 1 Ci, few Acu, mod. haze.
:2)8; 106 p.m...| 226 7 ’g Zecxl‘o clouds; mod. haze.
29; 1:09 p. m___ 15. 6 9 2 Cu.
30; 2:45a. m___ 7.7 9 7 | Few Acu.
30; 4:28 p. m... 13.9 | SW3______ 9 71 1Cu.

POSITIONS AND AREAS OF SUN SPOTS

{Communicated by Capt. J. F. Hellwez, U. 3. Navy, Superintendent U. S. Naval
Ohservatory. Data furnished by the U. 8, Naval Observatory in cooperation with
Harvard and Mount Wilson Observatories. The difference in longitude is measured
from the central meridian, positive west. The north latitude is positive. Areas are
corrected for foreshortening and are expressed in millionths of the sun’s visible hemi-

sphere. The total area for each day ineludes spots and groups}
Heliographic Aren
Easteé-n Total
stand- area
Date | “ard |Diffin|yonoi | Latie | « for each | OPservatory
time | longi- tude tude Spot | Group | day
tude
1935
h. m.
Sept. 1..... 12 15| —50.0} 123.3} +28.0 b1 20 PSRN Mount Wil-
son.
—36.0] 146.3 | +21.0 P;2: 2 [N S
+19.01 201.3 | +31.0 £ 3 T 380
Sept. 2..._. 12 20| —45.0| 124.1| -+28.0 L: 70 TR [ Do.
—22.0| 147.1 .
+32.0 201.1
+46.0 215.1
Sept. 3_...- 12 20| —32.0| 123.9 Do.
—8.0 147.9
+29.0 | 184.9
+44.0| 199.9
+59.0 214.9
Sept. 4....- 12 25| —18.0| 1245 Do.
+4.0 146. 5
+25.0 167.5
+41.0 183.5 .
+58.0 | 200.5| +31.0 k7 P 378




